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(g) Two-part end cap assembly. 

(g) Choke coils (5) are attached to the inner part 
(1) of a two-part end cap assembly by means of 
first and second leads (9 and 30). Contact 
means (10) attached to the outer part (6) of the 
assembly are provided with two slotted plugs 
which each have twc legs. On -insertion of each- 
slotted plug in a respective slot formed in the 
external surface of the inner part (1) of the 
assembly, the two legs of the slotted plug en- 
gage opposite sides of a first lead (9) of one 
choke coil (5) extending transversely across the 
slot and bite the opposite sides so as to make 
. good electrical and mechanical contact with the 
first lead. Both legs of each slotted plug are 
formed with retaining teeth for engagement 
with the end walls of the slot into which the 
slotted plug is inserted, to resist withdrawal of 
the slotted plug from the slot. This helps secure 
the inner and outer parts in axial engagement. 
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The invention relates to an end cap assembly for 
a fractional horsepower PMDC electric motor and, in 
particular, to such an assembly fitted with at least one 
suppression element. 

It is common to provide electric motors with sup- 
pression elements to prevent or reduce electrical in- 
terference which, in automotive environments, may 
impair the functioning of on-board microprocessors. 
Typically, these elements take the form of a choke 
connected in series between a power supply terminal 
and a motor brush or a capacitor connected between 
a motor brush and earth or between two motor brush- 
es. Diodes may also be used in more sophisticated 
suppression circuits. These suppression elements 
are conveniently mounted on the motor end cap. 
However, for smaller size electric motors, difficulty is 
often encountered in accommodating these suppres- 
sion elements. One way to overcome this difficulty is 
to provide a two-part end cap and to accommodate 
the suppression elements between the two parts of 
the end cap. 

Thus, as disclosed in UK Patent Specification 
No. 2 222 316, it is known to provide an end cap as- 
sembly, for a fractional horsepower PMDC electric 
motor, comprising an inner part having internal and 
external surfaces; brush gear mounted on the inter- 
nal surface of the inner part; a suppression element 
mounted on the external surface of the inner part in 
electrical contact with the brush gear an outer part 
shaped for axial engagement with the inner part and 
formed with at least one terminal aperture; and a ter- 
minal extending through the aperture. 

In this case, the terminal is mounted in the inner 
part and the outer part serves as a protective cover 
for the suppression element Separate means must 
therefore be provided for supporting the suppression 
element on the external surface of the inner part, for 
making a permanent connection between the sup- 
' presston element and the brush gear and for making- 
a permanent connection between the terminal and 
the suppression element. 

This results in a complicated structure which, as 
a consequence, is relatively difficult and costly to pro- 
duce. 

The purpose of the present invention is to over- 
come or at least reduce these disadvantages and to 
provide a two-part end cap assembly of simpler con- 
struction which is easier and less costly to produce. 

This is achieved by providing an assembly in 
which the suppression element has aVleast one lead 
mounted on the external surface of the inner part; and 
contact means are attached to the terminal and en- 
gaged with the lead of the suppression element as a 
result of axial engagement of the inner and outer 
parts. 

Thus, according to the invention, there is provid- 
ed an end cap assembly, for a fractional horsepower 
PMDC electric motor, comprising an inner part having 



internal and external surfaces; brush gear mounted 
on the internal surface of the inner part; a suppres- 
sion element mounted on the external surface of the 
inner part in electrical contact with the brush gear and 
5 having at least one lead mounted on the external sur- 
face of the inner part; an outer part shaped for axial 
engagement with the inner part and formed with at 
least one terminal aperture; a terminal extending 
through the aperture; and contact means attached to 
10 the terminal and engaged with the lead of the sup- 
pression element as a result of axial engagement of 
the inner and outer parts. 

In a preferred embodiment of the invention, a slot 
is formed in the external surface of the inner part; the 
15 lead of the suppression element extends transversely 
across the slot; the contact means are provided with 
a slotted plug, for insertion into the slot, having two 
legs which are respectively engageable with and bite 
opposite sides of the lead after insertion of the slotted 
20 plug into the slot, upon axial engagement between 
the inner and outer parts. 

Thus, where the suppression element is attached 
to the inner part of the end cap assembly by means, 
for example, of the lead of the suppression element, 
25 engagement between the slotted plug and the lead 
tends to secure the contact means to the inner part. 
This tendency is enhanced by forming retaining teeth 
on the legs of the slotted plug for engagement with 
end walls of the slot formed in the inner part for receiv- 
30 ing the slotted plug. The terminal may therefore, ad- 
vantageously, be attached to the outer part of the end 
cap assembly so that insertion of the slotted plug into 
the slot secures, or helps secure, the inner and outer 
parts together. 

35 Where necessary, a further suppression element 
may be mounted on the outer part. In this case, an 
auxiliary slot is preferably formed in the internal sur- 
face of the outer part and a further lead from the f ur- 

, tner suppression ^etement extends transversely 

40 across the auxiliary slot; the contact means are pro- 
vided with an auxiliary slotted plug, for insertion into 
the auxiliary slot, having two legs which are respec- 
tively engageable with and bite opposite sides of the 
further lead after insertion of the auxiliary slotted 
45 plug into the auxiliary slot. This simplifies connection 
of the further suppression element to the contact 
means in that this connection can be effected when 
positioning the contact means on the outer part of the 
end cap assembly. 
* so Retaining teeth may also be formed on the legs 

of the auxiliary slotted plug for engagement with the 
end walls of the auxiliary slot. This helps attach the 
terminal, by way of the contact means, to the outer 
part of the end cap assembly. 
55 An embodiment of the invention is hereinafter de- 

scribed, by way of example only, with reference to the 
accompanying drawings. 

Figures 1 and 2 are an internal end view and a 
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cross-sectional side view of an end cap assembly 
according to the present invention; 
Figure 3 is an end view of an external surface of 
an inner part of the end cap assembly shown in 
Figures 1 and 2; 

Figure 4 is an end view of an internal surface of 
an outer part of the end cap assembly shown in 
Figures 1 and 2, with part broken away for the 
sake of clarity; 

Figures 5 and 6 are sectional side views of the in- 
ner and outer parts of the end cap assembly re- 
spectively taken across the Sections V - V and VI 
- VI shown in Figures 3 and 4; 
Figure 7 is a perspective view of a brush gear 
sub-assembly forming part of the end cap assem- 
bly shown in Figures 1 to 6; and 
Figure 8 is a perspective view of contact means 
forming part of the end cap assembly shown in 
Figures 1 to 6. 

As shown in Figures 1 and 2, an end cap assem- 
bly according to the invention has an inner part 1 and 
an outer part 6, in axial engagement for insertion in 
the open end of a metal electric motor housing canis- 
ter. 

Two choke coils 5, a diode 18, and first second 
and third capacitors 24, 25 and 26, forming parts of a 
suppression circuit, are enclosed between the inner 
and outer parts 1 and 6. The first and second leads 
9 and 27 of each choke coil 5 hold the choke coils 5 
on the external surface 3 of the inner part 1 . Leads 9 
are connected to contact means 10 comprising two 
contacts 10A and 10B ( which are "mirror image* in- 
versions of each other and carried by terminals 8 fit- 
ted to the outer part 6. Leads 27 are connected to 
brush gear 4 comprising two sub-assemblies 4A and 
4B mounted on the inner surface 2 of the inner part 
1. 

The inner part 1 is provided with a self-aligning 
bearing 28 and with two brush gear subassemblies 
4A and 4B, which are "mirror image" inversions of 
each other. As shown in Figure 7, each brush gear 
sub-assembly 4A, 4B comprises a mounting plate 29 
provided with two apertures 30 for attachment of the 
sub-assembly 4 A or 4B to the internal surface 2 of the 
inner part 1 . A resilient brush arm 31 is attached to the 
mounting plate 29 and carries a brush 32 for engage- 
ment with the commutator of the motor. 

As shown in Figure 3, two slots 11 are formed in 
the external surface 3 of the inner part 1 and the first 
leads 9 of the two choke coils 5 are respectively laid 
transversely across these slots 11, passed through 
apertures 33 in the inner part 1 , and bent against the 
internal surface 2 of the inner part 1 , as shown in Fig- 
ures 1 and 2, to help secure the choke coils 5 in pos- 
ition on the external surface 3 of the inner part 1 . 

As shown in Figures 2, 4 and 6, terminals 8, which 
extend through apertures 7 in the outer part 6, are 
provided with annular formations 34 which abut the 



external surface 35 of the outer part 6 and, at their in- 
ner ends, are riveted to the contacts 10A and 10B 
which are thereby mounted on the internal surface 16 
of the outer part 6. Each contact 10A, 10B is provided 
5 with a slotted plug 1 2 for insertion into one of the slots 

11 formed in the external surface 3 of the inner part 
1 and has two legs 1 3 which are respectively engage- 
able with opposite sides of one of the leads 9 and bite 
into the opposite sides of the lead 9 after insertion of 

10 ■ the slotted plug 12 into the slot 11. The slotted plugs 

1 2 are aligned with the slots 1 1 with the aid of prongs 

36 on the outer part 6 which are received in apertures 

37 in the inner part 1. 

As shown in Figure 6, each slotted plug 1 2 has re- 
ts taining teeth 15 formed on its legs 13 for engagement 
with end walls 1 4 of the slot 11 , into which it is insert- 
ed, to resist withdrawal of the slotted plug 1 2 from the 
slot 11. This helps secure the inner and outer parts 1 
and 6 in axial engagement. 
20 As shown in Figure 7, the mounting plates 29 of 
the two brush gear sub-assemblies 4A and 4B are 
also provided with slotted plugs 38 for respective con- 
nection to the second leads 27 of the two choke coils 
5 which pass through apertures 39 in the inner part 
25 1, as shown in Figures 1, 3 and 5, Each slotted plug 

38 has two legs 40 defining a slot 41 for receiving the 
second lead 27 of the choke coil 5 connected to the 
brush gear subassembly 4A or 4B and the two legs 
40 are provided with retaining teeth, similar to the re- 

30 taining teeth 1 5 formed on the legs 1 3 of the slotted 
plug 12 shown in Figure 6. Although not shown, the 
internal surface 2 of the inner part 1 is formed with 
slots for receiving the slotted plugs 38. The second 
leads 27 are respectively laid transversely across 
35 these slots and, as the sub-assemblies 4A and 4B are 
mounted on the inner part 1, by pressing the slotted 
plugs 38 into the slots in the inner part 1 , the legs 40 
of each slotted plug 38 bite into opposite sides of the 
- --- --j^^r/s^jas to make good electrical and mechanical 

40 engagement between the lead 27 and the brush gear 
sub-assembly 4A or 4B. This helps secure the choke 
coils 5 in position on the external surface 3 of the in- 
ner part 1 and ensures that brush gear sub-assem- 
blies 4A and 4B are connected, respectively, to the 
45 terminals 8. 

The diode 18, which has two leads 19. the first 
capacitor 24, which has two leads 42, and the second 
and third capacitors 25 and 26, which each have two 
leads 43 and 44, are all mounted on the internal sur- 
50 face 16 of the outer part 6 for connection to the con- 
tacts 10A and 10B. The contacts 10A and 10B are 
therefore provided with two first auxiliary slotted 
plugs 20 for respective connection to the diode leads 
19 and with two second auxiliary slotted plugs 45 for 
55 respective connection to leads 42 from the first ca- 
pacitor and for respective connection to leads 43 from 
the second and third capacitors 25 and 26. 

For this purpose, the diode leads 1 9 extend trans- 
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versely across two first auxiliary slots 17 formed in 
the internal surface 1 6 of the outer part 6 for receiving 
the two first auxiliary slotted plugs 20 on the contacts 
1 0A and 1 0B. As with the slotted plugs 1 2, each of the 
first auxiliary slotted plugs 20 has two legs 21 which 
are respectively engageable with opposite sides of 
the diode lead 19 and bite the opposite sides of the 
lead 19 after insertion of the first auxiliary slotted plug 
20 into the first auxiliary slot 17. Similarly, each first 
auxiliary slotted plug 20 has retaining teeth 23 formed 
on its legs 21 for engagement with end walls 22 of the 
first auxiliary slot 17 in which it is inserted, to resist 
withdrawal of the first auxiliary slotted plug 20 from 
the first auxiliary slot 17. 

The second auxiliary slotted plugs 45 are each 
provided with two outer legs 46 and an inner leg 47 
defining two slots 48 and 49 respectively for receiving 
a lead 42 from the first capacitor 24 and a lead 43 
from one of the second and third capacitors 25 and 
26. Two pairs of leads 42 and 43 are respectively laid 
transversely across two second auxiliary slots 49 
formed in the interior surface 1 6 of the outer part 6 for 
receiving the second auxiliary slotted plugs 45. The 
legs 46 and 47 on opposite sides of each slot 48 en- 
gage opposite sides of the lead 42 accommodated in 
the slot 48 and bite these opposite sides after inser- 
tion of the second auxiliary slotted plugs 45 into the 
second auxiliary slots 50. Similarly, the legs 46 and 
47 on opposite sides of each slot 49 engage opposite 
sides of the lead 43 accommodated in the slot 49 and 
bite into these opposite sides after insertion of the 
second auxiliary slotted plugs 45 into the second aux- 
iliary slots 50. With a construction similar to that of 
the slotted plugs 12 engaging the f irst leads 9 of the 
choke coils 5 and the first auxiliary slotted plugs 20 
engaging the leads 19 of the diode 18, each second 
auxiliary slotted plug 45 has retaining teeth 51 formed 
on its outer legs 46 for engagement with the end waHs 
52 of the second auxiliary slots 50 to resist withdrawal 
of the second auxiliary slotted plugs 45 from the sec- 
ond auxiliary slots 50. The first capacitor 24 is there- 
fore connected between the two brush gear sub-as- 
semblies 4A and 4B (or between the two terminals 8). 
However, the remaining leads 44, from the second 
and third capacitors 25 and 26, are led between the 
inner and outer parts 1 and 6 (which may be notched, 
to accommodated these leads 44) and laid along-side 
the cylindrical outer surface 53 of the end cap assem- 
bly, for electrical contact with the metal electric motor 
housing canister into which the end cap assembly is 
inserted. The second and third capacitors 25 and 26 
are thereby respectively connected to the two brush 
gear sub-assemblies 4A, 4B (or the two terminals 8), 
on one side, and respectively earthed, on the other 
side. 



Claims 

1 . An end cap assembly, for a fractional horsepower 
PMDC motor, comprising: 
5 an inner part (1 ) having internal and exter- 

nal surfaces (2 and 3); 

brush gear (4) mounted on the internal 
surface (2) of the inner part (1 ); ' ] ■ • 

a suppression element (5) mounted on the 
w external surface (3) of the inner part (1) in elec- 
trical contact with the brush gear (4); 

an outer part (6) shaped for axial engage- 
ment with the inner part (1) and formed with at 
least one terminal aperture (7); and 
15 a terminal (8) extending through said aper- 

ture; 

characterised in that: 

the suppression element (5) has at least 
one lead (9) mounted on the external surface (3) 
20 of the inner part (1); and 

contact means (1 0) are attached to the ter- 
minal (8) and engaged with the lead (9) of the 
suppression element (5) as a result of axial en- 
gagement of the inner and outer parts (1 and 6). 

25 

2. An assembly, according to Claim 1 wherein: 

a slot (11) is formed in the external surface 
(3) of the inner part (1); 

the lead (9) of the suppression element (5) 
30 extends transversely across the slot (11); 

the contact means (1 0) are provided with 
a slotted plug (1 2), for insertion into the slot (1 1 ) , 
having two legs (13) which are respectively en- 
gaged with and bite opposite sides of the lead (9) 
35 after insertion of the slotted plug (12) into the slot 
(11). 

3. An assembly, according to Claim 2 wherein: 
the slot (11) lias end wails (14); and 
40 the slotted plug (12) has retaining teeth 

(1 5) formed on its legs (1 3) for engagement with 
the end walls (14) to resist withdrawal of the slot- 
ted plug (12) from the slot (11). 

45 4. An assembly, according to Claim 2 or Claim 3 
wherein the terminal (8) is firmly attached to the 
outer part (6). 

5. An assembly, according.tp any preceding claim 
50 wherein: 

the outer part (6) has an internal surface 
(16) which together with the external surface (3) 
of the inner part (1), encloses the suppression 
element (5); 

55 an auxiliary slot (17) is formed in the inter- 

nal surface (16) of the outer part (6): 

a further suppression element (18) is 
mounted on the internal surface (16) of the outer 
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part (6) and has a further lead (19) which extend 
transversely across the auxiliary slot (17); and 

the contact means (10) are provided with 
an auxiliary slotted plug (20), inserted into the 
auxiliary slot (17), having two legs (21) which are 5 
respectively engaged with and bite opposite 
sides of the further lead (19) after insertion of the 
auxiliary slotted plug (20) into the auxiliary slot 
(17). 

10 

An assembly, according to Claim 5 wherein: 

the auxiliary slot (1 7) has end wails (22); 

and 

the auxiliary slotted plug (20) has retain- 
ing teeth (23) formed on its legs (21 ) for engage- 1 5 
ment with the end walls (22) of the auxiliary slot 
(17) to resist withdrawal of the auxiliary slotted 
plug (20) from the auxiliary slot (17). 

20 
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